Why Does Steel Harden ?                43

causes a hardening effect, which is shown more particularly
in Nos. 3 and 4, where there is a decided reduction of

Sp. Gr.

If subsequent trials prove this deduction to be correct, it
is very important. Desiring to fortify himself as to this
matter of hardening at such a temperature, Prof. Langley
again boiled the pieces and allowed them to cool very slowly,
thus annealing them. The results are given in column No, 3.

Here is a progressive reduction of Sp. Gr., showing that
cold hammering as well as cold rolling reduces Sp. Gr. The
restoration of the Sp, Gr. of 3 and 4 to the results in column
No. i shows that there was a hardening due to quenching
from boiling temperature. The column of differences 3 and

2  shows the effect of hardening,    The column of differences

3  and i shows the effect of removing the scale.  This column
also accounts for the  increase of Sp. Gr. shown in  the
"restored" or annealed pieces of No. x, Table I, recorded
in Table II I.    The results recorded in Table IV have an
important bearing on the inquiry into the cause of hardening,
which will be shown later.    They are also important as
showing the entirely mercurial or thermometric nature of
steel    They also indicate a mode of accurate determination
of the variable rate of change of volume in steels of different
composition.

It will be remembered that there is such a variable rate
of change clearly shown in Table I, and further evidence
will be given in Table V,

Now, by operating upon different samples by boiling, and
sudden cooling in water of uniform temperature, we can get
results which will range between certain uniform and known
temperatures for each experiment.